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Graphene oxide nanoribbon (GONR) is a good candidate to be used as electrode materials in electrochemical 
sensors due to the ease of synthesis, solution processability and versatile properties. GONR is a strip of 
single-atomic-layer of carbon honeycomb lattice with high length-to-width ratio and straight edges. One of the 
improved techniques in chemically derived GONR is the longitudinal unzipping of multi-walled carbon nanotubes 
(MWCNTs) by using oxidizing agents in strong acidic conditions. Owing to the strong oxidative reaction during 
unzipping process, the resulting GONRs are covered with an attractive surface and edges containing oxygen 
functional groups. To begin with, the effects of MWCNT diameter and oxidation time on the formation GONRs 
produced by an unzipping process were studied. The aim of this study is to understand the rate of unzipping and 
degree of oxidation of the produced GONR that subsequently affect the electrochemical performance. When used 
as electrode materials in electrochemical sensors, GONR demonstrated faster charge-transfer kinetics and 
superior electro-catalytic activities compared to the MWCNT precursors in detecting hydrogen peroxide (H2O2) 
and -nicotinamide adenine dinucleotide (NAD).  
As a step further, GONR was utilized in the development of electrochemical and electrochemiluminescence 
(ECL) sensor. In electrochemical non-enzymatic glucose sensor, catalytic activity of gold nanoparticles (AuNPs) 
was enhanced by GONRs as a functional supporting matrix operating under neutral condition. In our catalytic 
system, AuNPs supported by GONRs was profoundly superior to the unsupported conventional bare gold 
electrode, with a greatly enhanced current density 
area of the AuNPs compared to that of gold sheet, but also to the three-dimensional specific interaction between 
the functional groups on the GONRs and the Au active sites with the reactant and the intermediates that promote 
the reaction kinetics. Finally, the performance of -(aminobutyl)- -(ethylisoluminol)-functionalized gold 
nanoparticle (ABEI-AuNP) hybrid with GONRs on a carbon screen printed electrode (SPE) towards ECL of 
luminol in alkaline conditions was investigated. ABEI-AuNPs supported by GONRs was profoundly superior to 
the unsupported ABEI-AuNP/SPE with a greatly enhanced ECL intensity at negatively shift potential. This 
phenomenon is attributed to increment in total surface area of the ABEI-AuNP-GONR/SPE and enhancement of 
ABEI-AuNP catalytic activity. The boost of catalytic activity of ABEI-AuNP facilitates the oxidative radical 
generation and faster reaction kinetics on luminol oxidation process. Further applications in enzymatic biosensor 
proved that ABEI-AuNP-GONR/SPE is sensitive and selective at low concentration of target analytes. 
In conclusion, we have examined the unzipping rate and the oxidation degree on various diameters of 
MWCNT in synthesizing GONR through the oxidative longitudinal unzipping. Employing GONR as electrode 
material in electrochemical sensors demonstrated superior electro-catalytic activity in comparison to their 
MWCNT precursors owing to the highly active surface areas with oxygenated functional groups that speed up 
redox reactions. Moreover, GONR has been proven to be a good supporting matrix for noble metal catalysts, 
especially AuNP, for the catalytic activity enhancement in both electrochemical and electrochemiluminescence 
systems. 
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